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RELATED APPLICATIONS 

[0001] This patent application is related to the  following patent 

applications, each of which are commonly assigned to assignee of this application, 

and hereby incorporated by reference: 

• U.S. Patent Application no. 10/427,548, titled "Object Clustering Using Inter- 

Layer Links", filed on 05/01/2003; and 

• U.S. Patent Application no. <to be assigned^, titled "Reinforced Clustering of 

Multi-Type Data Objects for Search Term Suggestion", filed on 04/15/04. 

TECHNICAL FIELD 

[0002] Systems and methods of the invention pertain to data mining. 

BACKGROUND 

[0003] A Iceyword or phrase is a word or set of terms submitted by a Web 

surfer to a search engine when searching for a related Web page/site on the World 

Wide Web (WWW). Search engines determine the relevancy of a Web site based 

on the keywords and keyword phrases that appear on the page/site. Since a 

significant percentage of Web site traffic results from use of search engines, Web 

site promoters know that proper keyword/phrase selection is vital to increasing site 

traffic to obtain desired site exposure. Techniques to identify keywords relevant 

to a Web site for search engine result optimization include, for example, 

evaluation by a human being of Web site content and purpose to identify relevant 

keyword(s). This evaluation may include the use of a keyword popularity tool. 

Such tools determine how many people submitted a particular keyword or phrase 

including the keyword to a search engine. Keywords relevant to the Web site and 
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determined to be used more often in generating search queries are generally 

selected for search engine result optimization with respect to the Web site. 

[0004] After identifying a set of keywords for search engine result 

optimization of the Web site, a promoter may desire to advance a Web site to a 

higher position in the search engine's results (as compared to displayed positions 

of other Web site search engine results). To this end, the promoter bids on the 

keyword(s) to indicate how much the promoter will pay each time a Web surfer 

clicks on the promoter's listings associated with the keyword(s). In other words, 

keyword bids are pay-per-click bids. The larger the amount of the keyword bid as 

compared to other bids for the same keyword, the higher (more prominently with 

respect to significance) the search engine will display the associated Web site in 

search results based on the keyword. 

[0005] In view of the above, systems and methods to better identify 

keywords relevant to Web site content would be welcomed by Web site 

promoters. This would allow the promoters to bid user preferred terms. Ideally, 

these systems and methods would be independent of the need for a human being to 

evaluate Web site content to identify relevant keywords for search engine 

optimization and keyword bidding. 

SUMMARY 

[0006] Systems and methods for related term suggestion are described. In 

one aspect, term clusters are generated as a function of calculated similarity of 

term vectors. Each term vector having been generated from search results 

associated with a set of high fi'equency of occurrence (FOO) historical queries 

previously submitted to a search engine. Responsive to receiving a term/phrase 
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from an entity, the term/phrase is evaluated in view of terms/phrases in the term 

clusters to identify one or more related term suggestions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] In the figures, the left-most digit of a component reference number 

identifies the particular figure in which the component first appears. 

[0008] Fig. 1 illustrates an exemplary system for related term suggestion for 

multi-sense query. 

[0009] Fig. 2 illustrates an exemplary procedure for related term suggestion 

for multi-sense query. 

[0010] Fig. 3 illustrates an exemplary procedure for related term suggestion 

for multi-sense query. The operations of this procedure are based on the 

operations of Fig. 2. 

[0011] Fig. 4 shows an exemplary suitable computing environment on 

which the subsequently described systems, apparatuses and methods for related 

term suggestion for multi-sense query may be fully or partially implemented. 

DETAILED DESCRIPTION 

Overview 

[0012] It may appear that the simplest way to suggest related term/phrase 

is to use a substring matching approach, which judges two terms/phrases as related 

when one term/phrase includes some or all of the words of smother term/phrase. 

However, this technique is substantially limited. This method may neglect many 

semantically related terms, because related terms need not to contain common 

words. For example, consider that a footwear corporation wants to know related 
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terms for "shoe". If the conventional matching approach is used, only "women's 

shoes", "discount shoes", etc. will be suggested. However, many other related 

terms exist such as "sneakers", "hiking boots", "Nike", etc. 

[0013] The following systems and methods for related term suggestion for a 

multi-sense query address these limitations of conventional substring matching 

techniques. To this end, the systems and methods mine search engine results for 

terms/phrases that are semantically related to an end-user (e.g., Web site promoter, 

advertiser, etc.) submitted terms/phrases. The semantic relationship is constructed 

by mining context (e.g., text, and/or so on) from the search engine results, the 

context surrounding a term/phrase that can cast light on term/phrase meaning. 

More particularly, a set of query terms is aggregated from a historical query log, 

with their frequency of occurrence (FOO) being counted. These query terms are 

submitted, one-by-one, to the search engine. In one implementation, the submitted 

the historical query log terms have a relatively high frequency of occurrence as 

compared to the frequency of occurrence of other historical query log terms. 

[0014] Responsive to receiving respective ones of the submitted queries, the 

search engine retums a ranked list of search results, including URLs, result titles, 

and short descriptions of each result and/or context surrounding the submitted 

query. As search engine results are received, the systems and methods extract a 

set of features (keywords and the corresponding weights that are calculated using 

known TFIDF techniques) from select ones of the returned search results (e.g., one 

or more top-ranked results). After extracting features of corresponding search 

engine results from the submitted search queries, the extracted features are 

normalized. The normalized features are used to represent each submitted queries. 
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and are used in a text clustering algorithm to group submitted query terms into 

clusters. 

[0015] Responsive to receiving the term/phrase from the end-user, the 

term/phrase is compared to respective ones of the terms/phrases in the term 

clusters. Since the term clusters include terms that are contextually related to one 

another, when the term/phrase is compared to the terms within the clusters, the 

term phrase is evaluated in view of any multiple related contexts, or "senses." In 

one implementation, if a term/phrase matches a term from a cluster, the cluster is 

returned to the end-user in a suggested term list. The suggested term list includes 

terms/phrases determined to be semantically and/or contextually related to the 

term/phrase, respective term/phrase to term/phrase similarity measurements 

(confidence values), and respective term/phrase frequency of occurrence (FOO). 

The returned list is ordered by a combination of FOO and confidence value. If the 

term/phrase matches terms in more than a single term cluster, multiple suggested 

term lists are generated. The lists are ordered by the cluster sizes; and the terms 

within each list are ordered by a combination of FOO and confidence value. If no 

matching clusters are identified, the query term is further matched against 

expanded clusters generated from query terms with low FOO. 

[0016] In one implementation, query terms with low FOO are clustered by 

training a classifier (e.g., a K-nearest neighbor classifier) for the term clusters 

generated from the high frequency of occurrence historical query log terms. 

Historical query terms determined to have low frequency of occurrence are 

submitted, one-by-one, to the search engine. Features are then extracted from 

select ones (e.g., a first top-ranked Web page, and/or so on) of the returned search 

Lee & Hayes, PLLC 
(509)324-9256 

5 Atty Docket No. MS1-1890US 



results. The extracted features are normalized and used to represent the query 

terms with low FOO. The query terms are then classified into existing clusters to 

generate expanded clusters based on the trained classifier. The end-user submitted 

term/phrase is then evaluated in view of these expanded clusters to identify and 

return a suggested term list to the end-user. 

[0017] These and other aspects of the systems and methods for related 

term/keyword suggestion for a multi-sense query are now described in greater 

detail. 

An Exemplary System 

[0018] Tuming to the drawings, wherein like reference numerals refer to 

like elements, the systems and methods for related term suggestion for multi-sense 

query are described and shown as being implemented in a suitable computing 

environment. Although not required, the invention is described in the general 

context of computer-executable instructions (program modules) being executed by 

a personal computer. Program modules generally include routines, programs, 

objects, components, data structures, etc., that perform particular tasks or 

implement particular abstract data types. While the systems and methods are 

described in the foregoing context, acts and operations described hereinafter may 

also be implemented in hardware. 

[0019] Fig. 1 shows an exemplary system 100 for related term suggestion 

for multi-sense query. In this implementation, system 100 includes editorial 

verification server (EVS) 102 coupled across a network 104 to client computing 

device 106. Responsive to receiving a term/phrase 108, for example from client 
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computing device 106 or another application (not shown) executing on EVS 102, 

EVS 102 generates and communicates suggested term list 110 to the client 

computing device 106 to allow an end-user to evaluate a set of terms 

semantically/contextually related to the term/phrase 108 prior to actually bidding 

on the term/phrase. Network 104 may include any combination of a local area 

network (LAN) and general wide area network (WAN) communication 

environments, such as those which are commonplace in offices, enterprise-wide 

computer networks, intranets, and the Intemet. When system 100 includes a client 

computing device 106, the client computing device is any type of computing 

device such as a personal computer, a laptop, a server, a mobile computing device 

(e.g., a cellular phone, personal digital assistant, or handheld computer), etc. 

10020] A suggested term list 110 includes, for example, terms / phrases 

determined to be related to the term/phrase 108, respective term/phrase to 

term/phrase 108 similarity measurements (confidence values), and respective 

term/phrase frequency of occurrence (FOO) - frequency in the historical query 

log. Techniques for identifying related terms/phrases, generating similarity 

measurements, and generating FOO values are described in greater detail below in 

reference to sections titled keyword mining, feature extraction, and term 

clustering. 

[0021] TABLE 1 shows an exemplary suggested term list 110 of terms 

determined to be related to a term/phrase 108 of "mail." Terms related to 

term/phrase 108 are shown in this example in column 1, titled "Suggested Term." 
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TABLE 1 

AN EXEMPLARY SUGGESTED TERM LIST FOR 

THE BID TERM "MAIL" 

diiggcsica leriii oimiiariiy Frequency <contexi > 

noirnaii l^Z oil Al 101 online e-maii 

yanoo u.u/ iy4oj IOJ/ZZ reiaiea 

niaii.coin 14J3 

yanoo niaii U.U /ZUOUO ^0^X7^ Jyj /O 

WWW. mail. com 71 1 /II 

6maii.com A /lQ/11 07 u.H'OHiy / 77< ZZJ 

WWW, no I u. 1OOJOD 1 ^70 

www,msn.com A 10Q117 U. 1 oy 11/ luoy 

mdii.y anoo.com u.uyooZHo 4451 

ircc email U.l JUOl 1 1 loy 

www.aoimaii.com U.l JUO^H- 034 

cnccK man u.zziyov 00 

cnccK email U.1O4D0J jy 

msn passpon n 17777 J J 

www.weDmaii.aoi.com U.UOUUJ^O 1 HQ lUo 

we Oman, yanoo. com u.uo / oy 71 /1 

iree email accouni U.UoJO^ol OJ 

ouggesi6a icriii dimiiarity Frequency 

mail 1 1 7 1 Q 1 Ziyi 
 Tr": —:— 
Traditional mail 

usps A 7A^1A1 U.ZUJ 141 4 J 10 rcidicQ 

usps.com A 1 7^7^/1 77Q 

umiec parcel service U.lZUoi / y4i 

1D 

Stamps 0.156702 202 

stamp collecting 0.143618 152 

state abbreviations 0.104614 300 

postal 0.185255 66 

postage 0.180112 55 

postage rates 0.172722 51 

usps zip codes 0.138821 78 

us postmaster 0.109844 58 
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[0022] Referring to TABLE 1, note that terms in the suggested term list are 

mapped to term similarity values (see, column 2, titled "Similarity") and 

frequency of occurrence scores (see, column 3, titled "Frequency"). Each term 

similarity value, calculated as described below in the section titled "Term 

Clustering", provides a similarity measure between a corresponding suggested 

term (column 1) and the term/phrase 108, which is "mail" in this example. Each 

frequency value, or score, indicates the number of times that the suggested term 

occurs in the historical query log. The suggested term list is sorted as a function 

of term similarity, and/or frequency of occurence scores as a function of business 

goals. 

10023] Any given term/phrase 108 (e.g., mail, etc.) may have more than a 

single context within which the bid term may be used. To account for this, STS 

model 112 provides an indication in suggested term list 110 of which suggested 

terms correspond to which of the multiple contexts of term/phrase 108. For 

example, referring to TABLE 1, the term/phrase 108 of "mail" has two (2) 

contexts: (1) traditional off-line mail and (2) online e-mail. Note that a respective 

list of related terms is shown for each of these two bid term contexts. 

10024] Additionally, suggested terms for any term/phrase 108 may be more 

than synonyms of the bid term. For instance, referring to TABLE 1, the suggested 

term "usps" is an acronym for an organization that handles mail, not a synonym 

for the bid term "mail." However, "usps" is also a term very related to a "mail" 

bid term, and thus, is shown in the suggested term list 110. In one 

implementation, STS model 112 determines the relationship between a related 

term R (e.g. "usps") and a target term r(e.g. "mail") as a function of the following 
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association rule: itr(T) itr(R), wherein "itr" represents "interested in". If a user 

(advertiser, Web site promoter, and/or the like) is interested in R, the user will also 

be interested in T. 

[0025] EVS 102 includes a number of computer-program modules to 

generate suggested term list 110. The computer-program modules include, for 

example, search term suggestion (STS) module 112 and classification module 114. 

STS module 112 retrieves a set of historical queries 116 from query log 118. The 

historical queries include search query terms previously submitted to a search 

engine. STS module 112 evaluates historical queries 116 as a function of 

frequency of occurrence to identify high frequency of occurrence (FOO) search 

terms 120 and relatively lower frequency of occurrence search terms 122. In this 

implementation, a configurable threshold value is used to determine whether a 

historical query has a relatively higher or low frequency of occurrence. For 

example, search query terms in historical queries 116 that occur at least a 

threshold number of times are said to have a high frequency of occurrence. 

Analogously, search query terms in historical queries 116 that occur less than the 

threshold number of time are said to have a low frequency of occurrence. For 

purposes of illustration, such a threshold value is shovm as a respective portion of 

"other data" 124. 

Keyword Mining and Feature Extraction 

[0026] STS module 112 mines semantic/contextual meaning high frequency 

of occurrence query terms 120 by submitting each query, one-by-one (search 

query 128), to search engine 126.  Responsive to receiving search query 128, 

search engine 126, returns a ranked listing (whose number is configurable) in 
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search result 130 to STS module 112. The ranked listing includes URLs, result 

titles, and short descriptions and/or contexts of query term related to the submitted 

search query 128. The ranked listing is stored in the search results 132. Such 

search result retrieval is done for each search query 128. 

[0027] STS module 112 parses Web page Hypertext Markup Language 

(HTML) to extract the URLs, result titles and short descriptions and/or contexts of 

the query term for each query term 120 from each retrieved search result 132. The 

URLs, result titles, short descriptions and/or contexts of the query term, and the 

search query 128 used to obtain the retrieved Search result 132 are stored by STS 

module 112 in a respective record of extracted features 134. 

[0028] After parsing search results 130 for the high frequency of occurrence 

query terms 120, STS module 112 performs text preprocessing operations on 

extracted features 134 to generate linguistic tokens (tokenize) from the extracted 

features into individual keywords. To reduce dimensionality of the tokens, STS 

module 112 removes any stop-words (e.g., "the", "a", "is", etc.) and removes 

common suffixes to normalize the keywords, for example, using a known Porter 

stemming algorithm. STS module 112 arranges the resulting extracted features 

134 into one or more term vectors 136. 

[0029] Each term vector 136 has dimensions based on term frequency and 

inverted document frequency (TFIDF) scores. A weight for the vector's 

keyword is calculated as follows: 

w,j^TF,jX\og{NIDFj) 

wherein TFy represents term frequency (the number of occurrences of keyword j 

in the i^ record), N is the total number of query terms, and DFj is the number of 

records that contain keyword j. 
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Term Clustering 

[0030] STS module 112 groups similar terms to generate term clusters 138 

from term vectors 136, To this end, and in this implementation, given the vector 

representation of each term, a cosine function is used to measure the similarity 

between a pair of terms (recall that the vectors were normalized): 
d 

sim{qj,q,)^Y,^ij'^ik 

Thus, the distance between the two terms (a similarity measurement) is defined as: 

distiqj, qk)=\-sim{qj, qj,) 

Such similarity measurements are shown as a respective portion of "other 

data" 124. Exemplary such similarity values are shown in an exemplary suggested 

term list 110 of TABLE 1. 

[0031] STS module 112 uses the calculated similarity measurement(s) to 

cluster/group terms represented by keyword vectors 134 into term cluster(s) 138. 

More particularly, and in this implementation, STS module 112 uses a known 

density-based clustering algorithm (DBSCAN) to generate term cluster(s) 138. 

DBSCAN uses two parameters: Eps and MinPts. Eps represents a maximum 

distance between points in a cluster 138. Here points are equivalent of vectors 

because each vector can be represented by the point of the vector's head when its 

tail is moved to the origin. MinPts represents a minimum number of points in a 

cluster 138. To generate a cluster 138, DBSCAN starts with an arbitrary point p 

and retrieves all points density-reachable from p with respect to Eps and MinPts. If 

is a core point, this procedure yields a cluster 138 with respect to Eps and 
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MinPts. If p is a border point, no points are density-reachable from p and 

DBSCAN visits the next point. 

Term Matching 

[00321 Responsive to receiving the term/phrase 108 from an end-user (e.g., 

(e.g., an advertiser, Web site promoter, etc), STS module 112 compares the 

term/phrase 108 to respective ones of the terms/phrases in the term clusters 138. 

Since term clusters 138 include terms that are contextually related to one another, 

the term/phrase 108 is evaluated in view of multiple related and historical 

contexts, or "senses." In one implementation, if STS module 112 determines that 

a term/phrase 108 matches a term/phrase from a cluster 138, search term 

suggestion module 112 generates suggested term list 110 from the cluster 138. In 

this implementation, a match may be an exact match or a match with a small 

number of variations such as singular/plural forms, misspellings, punctuation 

marks, etc. The retumed list is ordered by a combination of FOO and confidence 

value. 

[0033] If STS module 112 determines that a term/phrase 108 matches terms 

in multiple term clusters 138, search term suggestion module 112 generates 

multiple suggested term lists 110 from terms in the multiple ones of term clusters 

138. The lists are ordered by the cluster sizes; and the terms within each list are 

ordered by a combination of FOO and confidence value. 

Classification of Low FOO Terms 

[0034] Classification module 114 generates suggested term list 110 when 

term clusters 138 generated from high frequency of occurrence (FOO) query terms 
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120 do not include same terms to end-user input term/phrase 108. To this end, 

classification module 114 generates trained classifier 140 from term clusters 138 

generated from high frequency of occurrence (FOO) query log terms 120. The 

terms in term clusters 138 already have corresponding keyword vectors in a vector 

space model suitable for classification operations. Additionally, stop-word 

removal and word stemming (suffix removal) reduced dimensionality of term 

vectors 136 (upon which clusters 138 are based). In one implementation, 

additional dimensionality reduction techniques, for example, feature selection or 

re-parameterization, may be employed. 

[0035] In this implementation, to classify a class-unknown query term 120, 

classification module 114 uses the ^-Nearest Neighbor classifier algorithm to find 

k most similar neighbors in all class-known query terms 120, relying on their 

corresponding feature vectors, and uses the a weighted majority of class labels of 

the neighbors to predict the class of the new query term. Here each query term 

already in term clusters 138 is assigned a label same to their corresponding 

clusters' label, while each cluster 138 is labeled by simple sequence numbers. 

These neighbors are weighted using the similarity of each neighbor to X, where 

similarity is measured by Euclidean distance or the cosine value between two 

vectors. The cosine similarity is as follows: 

sim{X,Dj) = ——--^ 

where X is the test term, i.e. the query term to be classified, represented as a 

vector; Dj is the yth training term; ti is a word shared by X and Dj\ x, is the weight 

of keyword U in X\ dy is the weight of keyword ti in D/, \\x\\^ = yjxf-^xl-^xl is the 
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norm of X, and IPyl^is the norm of Dj, Thus, the class label of the test term X is 

the weighted majority of all neighbors' class labels: 

label {X) = arg max( ^ sim(X, )) 

//      All Dj where lable{Dj 

[0036] In another implementation, a different statistical classification and 

machine learning technique (e.g., including regression models, Bayesian 

classifiers, decision trees, neural networks, and support vector machines) other 

than a nearest-neighbor classification technique is used to generate trained 

classifier 140. 

[0037] Classification module 114 submits low fi-equency of occurrence 

(FOO) query terms 122, one-by-one (via a respective search query 128), to search 

engine 126. Responsive to receiving search result 130 associated with a particular 

search query 128, and using techniques already described, classification 

module 114 extracts features (extracted features 134) fi-om one or more retrieved 

search results 132 identified by the search result 130. In this implementation, 

features are extracted from a first top-ranked Search result 132. For each retrieved 

and parsed Search result 132, classification module 114 stores the following 

information in a respective record of extracted features 134: the URLs, result 

titles, short descriptions and/or contexts of the query term, and search query 128 

used to obtain the retrieved Search result 132. Next, classification module 114 

tokenizes, reduces dimensionality, and normalizes extracted features 134 derived 

from low FOO query terms 122 to generate term vectors 136. Then, classification 

114 clusters the query terms into a respective set of clusters 138. This clustering 

operation is performed using trained classifier 140 (generated from high FOO 

query terms 120). 
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[0038] Classification 114 evaluates end-user submitted term/phrase 108 in 

view of these expanded term clusters (generated based on low FOO query terms 

122) to identify and return one or more suggested term lists 110 to the end-user. 

An exemplary such procedure is described above in paragraphs [0032] and [0033], 

and in the following section. 

An Exemplary Procedure 

[0039] Fig. 2 illustrates an exemplary procedure 200 for related term 

suggestion for multi-sense query. For purposes of discussion, operations of the 

procedure are discussed in relation to the components of Fig. 1. (All reference 

numbers begin with the number of the drawing in which the component is first 

introduced). At block 202, search term suggestion (STS) module 112 (Fig. 1) 

collects historic query terms 116 from query log 120. STS module 112 organizes 

the historical query is 116 as a function of frequency of occurrence. At bloclc 204, 

STS module 112 sends high frequency of occurrence query terms 120 to search 

engine 132 and receives corresponding search results 130. At bloclc 206, STS 

module 112 extracts snippet descriptions from each search result 130 and merges 

the snippet descriptions (extracted features 134) together to form term vectors 136. 

A respective term vector 136 is generated for each respective high frequency of 

occurrence query term 120. 

[0040] At bloclc 208, STS module 112 applies a clustering algorithm to 

group substantially similar terms based on term vectors 136 into term clusters 138. 

At block 210, responsive to receiving a term/phrase 108 from an end-user, STS 

module 112 generates a suggested term list 110 from any keywords/key phrases 

from the term clusters 138 determined to be substantially similar to the 
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term/phrase 108. At block 212, STS module 112 determines whether any 

keywords/phrases from keyword clusters 138 were determined to be substantially 

similar to term/phrase 108. If so, the procedure continues at block 214, where in 

STS module 112 sends the suggested term list 110 to the end-user. Otherwise, the 

procedure continues at block 302 of Fig. 3 as shown by on-page reference "A". 

[0041] Fig. 3 illustrates an exemplary procedure 300 for related term 

suggestion for multi-sense query. The operations of procedure 300 are based on 

the operations of procedure 200 of Fig. 2. For purposes of discussion, operations 

of the procedure are discussed in relation to the components of Fig. 1. (All 

reference numbers begin with the number of the drawing in which the component 

is first introduced). At block 302, STS module 112 generates a classifier 140 from 

term clusters 138, which at this time are based on high frequency of occurrence 

prairie terms 120. At block 304, STS module 112 sends low frequency of 

occurrence query terms 122, one by one, to search engine 132 and receives 

corresponding search results 130. At block 306, STS module 112 extracts snippet 

descriptions (extracted features 134) from the search results 130, and generates 

term vectors 136 therefrom. At block 308, STS module 112 classifies term 

vectors 136 generated from low frequency of occurrence quey terms 122 in view 

of the trained classifier 140 to generate respective term clusters 138 based on the 

low frequency of occurrence query terms. 

[0042] At block 310, STS module 112 generates a suggested term Hst 110 

from the keywords/key phrases from term clusters 138 based on the low frequency 

of occurrence prairie terms 122 that are determined to be substantially similar to 
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the term/phrase 108. At block 312, STS module 112 sends the suggested term list 

110 to the end-user. 

An Exemplary Operating Environment 

[0043] Fig. 4 illustrates an example of a suitable computing 

environment 400 on which the system 100 of Fig. 1 and the methodology of Figs. 

2 and 3 for related term suggestion for multi-sense query may be fully or partially 

implemented. Exemplary computing environment 400 is only one example of a 

suitable computing environment and is not intended to suggest any limitation as to 

the scope of use or functionality of systems and methods the described herein. 

Neither should computing environment 400 be interpreted as having any 

dependency or requirement relating to any one or combination of components 

illustrated in computing environment 400. 

[0044] The methods and systems described herein are operational with 

numerous other general purpose or special purpose computing system 

environments or configurations. Examples of well-known computing systems, 

environments, and/or configurations that may be suitable for use include, but are 

not limited to, personal computers, server computers, multiprocessor systems, 

microprocessor-based systems, network PCs, minicomputers, mainframe 

computers, distributed computing environments that include any of the above 

systems or devices, and so on. Compact or subset versions of the framework may 

also be implemented in clients of limited resources, such as handheld computers, 

or other computing devices. The invention is practiced in a distributed computing 

environment where tasks are performed by remote processing devices that are 
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linked through a communications network. In a distributed computing 

environment, program modules may be located in both local and remote memory 

storage devices. 

[0045] With reference to Fig. 4, an exemplary system for related term 

suggestion for multi-sense query includes a general purpose computing device in 

the form of a computer 410. The following described aspects of computer 410 are 

exemplary implementations of client computing device PSS server 102 (Fig. 1) 

and/or client computing device 106. Components of computer 410 may include, 

but are not limited to, processing unit(s) 420, a system memory 430, and a system 

bus 421 that couples various system components including the system memory to 

the processing unit 420. The system bus 421 may be any of several types of bus 

structures including a memory bus or memory controller, a peripheral bus, and a 

local bus using any of a variety of bus architectures. By way of example and not 

limitation, such architectures may include Industry Standard Architecture (ISA) 

bus, Micro Channel Architecture (MCA) bus. Enhanced ISA (EISA) bus. Video 

Electronics Standards Association (VESA) local bus, and Peripheral Component 

Interconnect (PCI) bus also known as Mezzanine bus. 

[0046] A computer 410 typically includes a variety of computer-readable 

media. Computer-readable media can be any available media that can be accessed 

by computer 410 and includes both volatile and nonvolatile media, removable and 

non-removable media. By way of example, and not limitation, computer-readable 

media may comprise computer storage media and communication media. 

Computer storage media includes volatile and nonvolatile, removable and non- 

removable media implemented in any method or technology for storage of 
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information such as computer-readable instructions, data structures, program 

modules or other data. Computer storage media includes, but is not limited to, 

RAM, ROM, EEPROM, flash memory or other memory technology, CD-ROM, 

digital versatile disks (DVD) or other optical disk storage, magnetic cassettes, 

magnetic tape, magnetic disk storage or other magnetic storage devices, or any 

other medium which can be used to store the desired information and which can be 

accessed by computer 410- 

[0047] Communication media typically embodies computer-readable 

instmctions, data structures, program modules or other data in a modulated data 

signal such as a carrier wave or other transport mechanism, and includes any 

information delivery media. The term "modulated data signal" means a signal that 

has one or more of its characteristics set or changed in such a manner as to encode 

information in the signal. By way of example and not limitation, communication 

media includes wired media such as a wired network or a direct-wired connection, 

and wireless media such as acoustic, RF, infrared and other wireless media. 

Combinations of the any of the above should also be included within the scope of 

computer-readable media. 

[0048] System memory 430 includes computer storage media in the form of 

volatile and/or nonvolatile memory such as read only memory (ROM) 431 and 

random access memory (RAM) 432. A basic input/output system 433 (BIOS), 

containing the basic routines that help to transfer information between elements 

within computer 410, such as during start-up, is typically stored in ROM 431. 

RAM 432 typically contains data and/or program modules that are immediately 

accessible to and/or presently being operated on by processing unit 420. By way 
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of example and not limitation, Fig. 4 illustrates operating system 434, application 

programs 435, other program modules 436, and program data 437. In one 

implementation, wherein computer 410 is a PSS server 102. In this scenario, 

application programs 435 comprise search term suggestion model 112, and 

classification model 114. In this same scenario, program data 437 comprises 

term/phrase 108, suggested term list 110, historical queries 116, search query 128, 

search result 130, search results 132, extracted features 134, term vectors 136, 

keyword clusters 138, trained classifier 140, and other data 124. 

[0049] The computer 410 may also include other removable/non- 

removable, volatile/nonvolatile computer storage media. By way of example only. 

Fig. 4 illustrates a hard disk drive 441 that reads from or writes to non-removable, 

nonvolatile magnetic media, a magnetic disk drive 451 that reads from or writes to 

a removable, nonvolatile magnetic disk 452, and an optical disk drive 455 that 

reads from or writes to a removable, nonvolatile optical disk 456 such as a CD 

ROM or other optical media. Other removable/non-removable, 

volatile/nonvolatile computer storage media that can be used in the exemplary 

operating environment include, but are not limited to, magnetic tape cassettes, 

flash memory cards, digital versatile disks, digital video tape, solid state RAM, 

solid state ROM, and the like. The hard disk drive 441 is typically connected to 

the system bus 421 through a non-removable memory interface such as 

interface 440, and magnetic disk drive 451 and optical disk drive 455 are typically 

connected to the system bus 421 by a removable memory interface, such as 

interface 450. 

Lee & Hayes, PLLC 
(509)324-9256 

21 Atty Docket No. MS1-1890US 



[0050] The drives and their associated computer storage media discussed 

above and illustrated in Fig. 4, provide storage of computer-readable instructions, 

data structures, program modules and other data for the computer 410. In Fig. 4, 

for example, hard disk drive 441 is illustrated as storing operating system 444, 

application programs 445, other program modules 446, and program data 447. 

Note that these components can either be the same as or different from operating 

system 434, application programs 435, other program modules 436, and program 

data 437. Operating system 444, application programs 445, other program 

modules 446, and program data 447 are given different numbers here to illustrate 

that they are at least different copies. 

[0051J A user may enter commands and information into the computer 410 

through input devices such as a keyboard 462 and pointing device 461, commonly 

referred to as a mouse, trackball or touch pad. Other input devices (not shown) 

may include a microphone, joystick, game pad, satellite dish, scanner, or the like. 

These and other input devices are often connected to the processing unit 420 

through a user input interface 460 that is coupled to the system bus 421, but may 

be connected by other interface and bus structures, such as a parallel port, game 

port or a universal serial bus (USB). 

[0052] A monitor 491 or other type of display device is also connected to 

the system bus 421 via an interface, such as a video interface 490. In addition to 

the monitor, computers may also include other peripheral output devices such as 

speakers 497 and printer 496, which may be connected through an output 

peripheral interface 495. 
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[0053] The computer 410 operates in a networked environment using 

logical connections to one or more remote computers, such as a remote 

computer 480. The remote computer 480 may be a personal computer, a server, a 

router, a network PC, a peer device or other common network node, and as a 

function of its particular implementation, may include many or all of the elements 

described above relative to the computer 410, although only a memory storage 

device 481 has been illustrated in Fig. 4. The logical connections depicted in 

Fig. 4 include a local area network (LAN) 471 and a wide area network 

(WAN) 473, but may also include other networks. Such networking environments 

are commonplace in offices, enterprise-wide computer networks, intranets and the 

Internet. 

[0054] When used in a LAN networking environment, the computer 410 is 

connected to the LAN 471 through a network interface or adapter 470. When used 

in a WAN networking environment, the computer 410 typically includes a 

modem 472 or other means for establishing communications over the WAN 473, 

such as the Internet. The modem 472, which may be internal or external, may be 

connected to the system bus 421 via the user input interface 460, or other 

appropriate mechanism. In a networked environment, program modules depicted 

relative to the computer 410, or portions thereof, may be stored in the remote 

memory storage device. By way of example and not limitation. Fig. 4 illustrates 

remote application programs 485 as residing on memory device 481. The network 

connections shown are exemplary and other means of establishing a 

communications link between the computers may be used. 
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Conclusion 

[00551 Although the systems and methods for related term suggestion for 

multi-sense query have been described in language specific to structural features 

and/or methodological operations or actions, it is understood that the 

implementations defined in the appended claims are not necessarily limited to the 

specific features or actions described. Accordingly, the specific features and 

actions are disclosed as exemplary forms of implementing the claimed subject 

matter. 
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